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2, To put into prospective those aspects of weaﬁbn systems acquisition h

thet apply to non nmajor weapon systems,

STUDY REPGRT ABSTRACT:

This study focuses on the historical growth and present epplication of
procurenent practices for the zcquisition of scnobuoys for tre U.S. Tavy.
An historiczl approach was utilized to develop the setting for present
conditions, to iliuminate the effect of technology growth on the process.
This is especially noteworthy in the 1960's, Particular emphasis was
devoted to the area of test and evaluation. Testing of these expendible
wnits is devoted primarily to the area of production units sirce the nature
of the sonobuoy production cyecle includes the procductior of hundreds of
thousands of units following the initial production go ahead, Rationzle

is provided for the present procurement concept, Firm Fixed Price contract

type and specific reviews, audits end tests, Recommendations es to areas
warranting further study are listed.
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EXECCTIVE SUITARY

The purpose of this study was to provide irformation on the
historical and present anvroach to the total acquisition cycle of
sonobuoys for t e U.S. Newr, A sonobuoy, which is an expendable
sensor used by aircraft in the prosecution of anti-subnmarine warfare,
is a relatively complex, densly packaged anc rugred viece of avionics
equipment, The sonobuoy is used in conjunction with airborne pro-
cessing equipment to convert underwater submarine sound signals into
discernable information which identify and locate the target.

Sonobuoy production has grovn significantly from its initial
in~house efforts of World War II. All production is now accomplished
by contracting firms, as is the majority of research and development,

As the technology increased, particularly in the 1960's, so too
did tie testing requirements. New, elaborate testing facilities have
been designed and es:ablished in Maine and the Virgin Islands, Exe
tensive testing, particulerly on production end items is accomplished
to ensure o-reement with snecifications and to verify reliability.

Althouch t. e recuirenents for zono uoy functional chorocteristics
are normally developed in response to processor requirements, provisions
are provided for oﬁerational recuirements from JTleet users. These
requirerients and changes however, are nornally minor in that the end
product rmst be fully compzatible with existing processors. In general,
when functional chenges to existin~ processors or new processing
eqdipnent is cpeeified, they are designed such thet sonovuoys presently
existing in the rleet invern‘ory ramain compatible cné dc not become
irmediatzly obsolete, thus minimizing logistic and oneratioral costs,

Several ereas for further research :re deteiled in this ctudy,

nanely: operations.l recuirerments, foilure date collection, stlowere and

hancling, mobilization bose requirements, szmple cnd lot cize deternmination,

and classifica%ion of fzilure: from an o-eratlional vievmoint,
&
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SECTION I
BACKGROULD

"Where once the submarine was a weapon employed solely egainst
other Nevel forces, in recent times this system has employed both
strategic and tzacticel missle systems cepable of striking deep within en
enemy's land messes," And as tre full polential of the submerines!
capabilities are being realized, so too has the importance growr, in
the efforts to neutralize this threat.1

Anti-subrerine werfare (ASY) may take on meny forns, from the static
to the highly dynamic., Where once underwater otsticies, mines and tor-
pedoes could lie and wait for the transiting eremy in relatively re-
stricted waters, enemy submasrines are now found primarily in the unre-
stricted open seas,

Perhaps the most dyramic and most time-sensitive mode of ASYW is the
utilization of the aircraft as the primery element of detection, class-
ificetion, trecking znd destruction of the enemy sutmerine. The only
ASW system that has a definite speed adventage over the submerged
submarine is the zircraft. Additionelly, the szircraft has the added
edventage of bring coveri and undetecteble to the submerine since the
tvio operate in dlfferent mediums,

For all practicel purposes the submarines camnot detect or identify
a persuing aireraft, It's only defense against the aircraft lies in its
ettempt to remain undetected.

To bridce the berrier between the sea and the air in favor of the
aircraft is the sonobuoy system, which gives the circraft the ebility to
acoustically listen to undervater sounds. These scunds 7.'e timed,

NOTE: This notation will be used throughout t-e repori for sources of
quotations oné wajor references, References are found in tl.e Cection
iitled NOTES.
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analyzed end geographically plotted to initiaslly detect and classify and
eventually to position and track the underwater tarset, Although the main
e¢lsmm ts of this elecro-accustic system remain in the aircraft, the focal
point uf thc system, the device that enables the bridging of the sea/air
interface, is the expendable sonobuoy itself,

Although sonobuvoys were invented and used during World War II, they
emerged from this war as an unproven component, for they did not aid in
the destruction of z single ship.2 And since actual submerine warfare hes
not occured since that wer t-e sonobuoy, although in continuel use today,
has no wartime ldll record to enhance its stature,

The technology of electronics and underwater acoustics have advanced
significantly cduring the past three decades and the sonobuoys of todey
regemble those used during World War II in shape only.3 A typicel present
duy sonobuoy is depicted in PFig. 1.

The simple sonobuoy consists of a hydrophone, a signal converter and
amplifier, a VHF radio transmitter, retarding devices to permit non-
destructive aircraft launch znd water entry, a battery and flotation
equipment.4 Sonobuoys may be classified by mode, (aciive or vessive),
size, function, frecuency spectrum, activation time or depth of hydrophone;
for purposes of this discussion, however, no distinction will be made as
to type or classification since it is not germene to the area in questicn ie.,
the term sonobuoy will refer to the device in general, regardless of
charzcteristics,

Irmediately following aircraft launch, the rotochute assembly
opens (see Fig. 1) to allow the sonobuoy to autorotate slowly ond reduce
water impect. Upon water entry, the rotochute is jettisoned, the trans-
mitting entenna springs out, the base plate falls free and the hydrophone
deploys, &ar orange-red dye is released ond the salt water bettery is
ectivated, liost sonobuoys have pre-selected hydrophone depths ond activation
1life settings. After the activation life has expired, a water soluable
plug scuttles the entire drvice, Some sonobuoys hrve the added feature of

remote comcand scuttlirg from the sireraft. The sonobuoy then is & parndox;
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for even though it is the forus for the confrontation of two multi-

million dollar weapon sysiems, and is the key to success c¢f these two

competing technologies, it is a relctively inexpensive and exvendable
5

device,
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SECTION II
OPE2ATIONAS RECUIRLIZNTS

In present day sonobuoy devlopuent, the re-uirement for a specific
sonobwoy characteristic is normally a rallout of other development require-
ments within both Navy and civilian laboratories. Because the sonobuoy is
not a fully self contained system, but rather is used in conjunction with
the veried processors located in the aircraft, it is normally the Gesign
peremeter of the acoustic processing eauipment that determines the func-
tional characteristic requirenents of sonobuoys. The developrent of the
AQA-T acoustic processing equipment for use in the P-3 sircraft necescitated
the requirement for two specific sonobuoy types; nemely the SSQ=53
(Directional, Passive) buoy and the SSQ-50 (Command Activated, Active) buoy.6

In general each update of acoustic processor retains the capability
of utilizing previously acquired sonob oys, to eliminate operational <nd
logistic problems ascociated wita mise-match of sonobuoy ond processor, as
well as to reduce cests, This philosonhy is continuing into t.e systems
now under development; the AQ.-9 preeessor and SSQ-62 (Cormend Activated,
Active and/or Pessive) sonobuoy.

lew or revised requirenments cre aiso necessitated by the introduction
of new aircraft into the inventory as well as by operational necessities.

The current Product Improverent Progrean for sonobuoys is e re-engineering
program designed to upgrade certein sonobuoys to better match the inereised
operating envelopes (altitude cnd speed) of newer airer:ft, This progran
will additionelly improve hardling 2nd storese characteristics as well =
improved operational capabilities and reliabilities.7

Fleet requirements into the sonovuoy acouisition process gererally
teke the ‘orm of change recque t8 to exizting equipment, such as hydrophore
depth and visual aids for location. Hovever, ihe policy of the Chief of
Naval Operations remcins, that any fleet activiiy cor Navy Cormand may
submit an op:- ationel reguirement to the Force wud I'ineioy sponscrs.8

Those that ore convidered valid and weorthy of pursuing are then tracsmitted

4




to the Chief of Naval laterial for development =nd/or scauisition. In

addition to U.S. Navy requirements, ull operational reguirenents -nd i
specifications must match tiose delineated by NATO Committee un Sconobuoy ;
Stenderds (TRIPARDIT:),”
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SECTION III
PROCURIEHT

A, Backzround

The initial World War I” sonoou.oys used by the U,S. Kavy were
fully developed ond produced 5 the Underwater Sound Labratory at New London,
Conn.lo Following the war, personnel reductions, changing government
procurenent policies and increasing techrology requiremerts necessitated
the gradual introduction of industry into the research and developmert of
sonobuoys. During this post Worli War II era, the tlien Bureau of Aero-
nautics established 2 comprehensive sorobuoy Rf:D capability at uhe Naval
Air Development Center (NADC), Varminster, Pezna, (This expersive cz ability
3till remains at NADC),

During tne Korean War, en imzmediate need was recognized to
quickly expend the developrent &né production of reliable cnd effective
sonobuoys. It was at t!is time that cormercial indusiriel Tirms becane
paremour.t. The transfer of this tecknolory bese wes effectively coordinated
by NATC, The Kaval Air Develogzent Center however, maintained it's cap-
ahbility in concent feasibility. Soon a rether rozc base cf develorrent
and producti n techmolcry, and its eccoapanying large monetary investrments,
existed 3 the civilien industriel comnlex -here it stillzemains.ll The
most noticalbe producers of sonvb oys for the Navy today are; (=2lphabetically)
Hermes Ltd. of Canada, l'agnuvox, Sanders Associestes rrd Smerter Ilectronics.

Be Desim Disclocure

During the 1950's wnd 1960'c the Desim Disclosure Pacl:are Concent

for acquisition, which wes orijsinated 57 the l'eval Ordnance Lebrotory for
ordnance procurenent, was atterpted in the nrocurement of sonobuoys,

The Design Disclosure Packegse concept permits ¢ ampiete stand-
ardization, unlimited production bece, cosolute design control ineluding
Quality Assurance and eliminztes reduncert development efforts tnd costs,

‘this concept however, kis driwbecks. It forces respensibility for perflormence

ontc the Iovy cnd cway from the rrcéucer, c¢liminates conmpetiticn genercted
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by contractor value engineering, requires more contracting changzs ond
necessitetes 2 subatantial increase in technicelly qualified government
personnel.12 The two sonobuoy procurement attempts utilizing the Design
Disclosure Peckage (S5Q-28, 2nd SSQ-42) resulted in failure due to menpower

T

_‘;..:‘:‘,,";m'- iy 2N

ghorteges and technical problems.13

C. Performance Specification

The most utulized acquisitior approach useZ for sonobuoy
acquisition is Performence Specification, in which feasibility investisztion
is performed by Navy leboratories while the major research end development
and all production is perfermed by industry. The Performance Specification
concept encourages lower 20sts by promoting competition, requires fewer

technicelly qualified government emnloyees, ensures acceptance of performence

SR AT

S

e

responsibilities by the contractors, provides fewer contractural problems ;
and has a more rapid acquisition progress. The primery disadvantage of this

ANTECAG I

E s

concept, that it provides no standardized end product, is not considered
significant since the sonobuoy, by design, is a ncn-repairable, non-main-
tainable, non-reuseable device.14 Commonality of parts and components is
not critical; what is critical is the attairment of the functional and

P
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physicel specificetiors, The acceptance of the Per:orrance Specificction
concept for sonoducy 2:quisition has the general consensus of both industry

L

and militery persornel and Will no doubt continue as the major approich

Lo iz

for the forseeable Tuture,

Do Neﬁoti ction.
Although Pormal Advertising is the desired method for
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government procurenent, procurement muy be effcvcied by negotiation if
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one of 17 specific ezamptions apnply. These exemptions are detailed in
[

Section III of the Arimed Services FProcurement Eegulatioq.l) Production .

T

R e T

gL ’%_ sonchbuoys ore negotinted under exemption 16 of this Kegsulalion which d.als }
é E with Industirial l'obilization. To he rore specific, the Navy Class Deter- é
? g, mination and Findingss which provides current justification, is quoted

& 3 in part:16

} "... Sonobuoys uxre extremely complel, requiring

lengthy toolins, and vroduetion prepnrulions ené their

Y k&
BT
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production delay or disruption would be very detrimental

to the Depertment of Defense posture... It is cssential

to plen, in t:e event of conflict short of general war,
foxr dispersed and slternate sources of procuction to reduce
vulnerability and to maximize their cheamces for survival
in the initial steges of a national emergency. Such
mobilization planning must retein znd foster a production
base for en orderly transition from peacetime to wartime
conditionsee.e
"g, TUse of formel advertising for the procurement
described above is not feasible or practicable hecause
the method might recuire thz award »f a contract to & low
bidder who is not a piznned producer under mooilization
base planning, tnereby preventing the award of single or
multiple contracts to sources having tae reguisite mobil-
ization base capabilities to the detriment of the national
defense and mobilizatione.."

E. Mobilization Base

In general, the mobilization requirements can be separated

into two parts; inventory recuirerments znd monthly consumption rates.

Inventory recuirements are predicated on emergency useage for specified
periods, The monthly mobilization consumption, while based upon wartime
consumption rates, does not delineate a specific time to deplete stockpiles
but requires a plen to expand monthly production to sustain wartime use/e,
The quantities of sonohuoys, for voth catagories ure specified by the

Chief of Naval Operations. Several problems arise from this concept:
Sonoboys, unlike most other war naterials, will quite probably experience

& severe increase in uszge rate pricr to a declaration of war. The quantity
specified as inventory requirements must therefore be sufficiently large

to permit sufficient production build-up, =2nd world wide delivery, Planning
in this aree must be accurate aund reviewed constantly, fov the useage rate
of sonobuoys is dependant on such changing fzctors as; target threat

(voth quantity and type), environmentzl water conditions which may or may

nct be seasoncl, geo~raphy, cpecific aircraft micsion, toctics cmployed

8
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and whether tne aircraft is opercting independently or in concert with
other friendly forces, It is therefore critical that these CNO directed
quantities be related to the total mcbilization capacity of all producers,
It is also ample justification for utilizing e.emption 16 to the ASPR
for the procurement of sonocbuoys.

P. Qualification of Additional Producers

At present, there are two methods for the qualification of

additionel producers of sonobuoys. Any responsible firm may complete

a saccessful research ani development effort through Operationel Test and
Evaluation. This may result either from a solicited or unsolicited design
proposal, Additionally, the Navy will iurnish to any interested nenufacturer,
upon request, & specification, model and drawings for a particular model

sonobuoy. This rirm may if they desire, and at their own expense, bvuild
and submit 50 sonobuoys for testing. If these tests results ere favcrable,

the firm will be added to th.e list of compenies solicited in future
17

2 . procurements.

Sap Sesi

% % G. Contrect Type
b Because of the relatively low technical and cost risks, as
.iéi well a5 the high volume of production, FIRM FIXED PRICE (FFP)
3 ? contracting is utilized for sorobuoy procurement, This contrzet type,
: % which permits maximum profitability for the contractor, 2lso eases the
{ié administration cnd control requirements for the goveirnment., The use of
$ 4 PFP type contracts is also in agreenent with the use of the performance

specifications concepnt previously described.
Normally sonobuoy contrects call for a specific number of

b end items, by type, for each production run. ZEech production run is

. b broken dovn into lots, normolly of 800, for identification, tesling end

acceptonce, Extensive quality essurance and testing of celected end

PO

items is then performed. This will be discussed in greater deteil in a
succeeding parapraph.

He Confifuration !'encererment

As with rost electrc ic equ:c.nents, numero s :eferences,

speeifications n¢ stndards must be utilized to fully +nd explicitly

0
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describe the product _or contracting purposes. Additionally tanese
descriptors ensure that technicel performence of the flert requirements

are satisfied, The llaval iir Development Center, under the direction

of the Navzl Lir Systems Command, procuced en Aeronauticel Requirement (AR)
document fo ensure sound con_iguration manegement of sonobuoys and sonobuoy
packegingels This document, vhich is corncise, readadle and easily usec is
applicable to every contro¢t for the vrocurement oi development and pro-
duction sonobtuoys. It ensures that ell charecteristics of sonnbuoys, both
functional ond physical, are identified and documented; it insures complete
control of approved changes to these characteristics; and finally it records
and reports to all concerned, the processing and implementation status of
all changes.

I. Baselires.

To adequately describe the physicel a nd functional charscteristics
for the production of sonobuoys, tvo specific beselines have veen establirched,
The first baseline (ALILOCAT D) is ihe exact configuration of the initial
units. These are verified by a physical Configuration Audit, This audit,
which compares the end item to the required drswings and specification as
well &s to the particulars of the manufacturing processes employed, is
normelly eccozplished ot the contractcrs facility. In general, the cojective
of this procedure is to ensure that the first article is in conformence
with the requirements previously stated, and to ensure reproducability.

The second (PRODUCT) baseline represents items of the fourth
lot of sonobuoys that pess the testirg reouirements without weiver, This
product baseline represents the stendards erainst which e2ll future pro-
duction end iteciis Will be compcreds They are also subjected to a physical
Configuration Audit, This avdit includes verificatior of fabrication
processes, on-line production testing, assembly processing as well as the
usual check to standcrds and cpecifications.

Following t e physicel cudits, the contractor must ensure that 21l
chenres in parts and materisl result in an "equivilent or better than"
policy for replacerent,l& The contractor is responsible Zor ensuri:g

that this policy is maintaired with his vendors as well,
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Waivers to the above process end ectiors may be grarted to
coutrectors for production items vhich do not meet srecified requirements
but are never-~the-less considered to be suitzble for use, These waivers,
are clessified as minor, major ond criticsl, The definitions of waivers
is further described in MIL-STD-109.

Jo Punding

Sonobuoys ere sensors &nd therefore are en integral portion of
a weapon system, They ere not utilized as a weapon itself snd cannot by
thenselves irflict damege., Historically b:ﬁevef, they have been classified
as ordnance and remein so classified today. The funding of the acqui:ition
of sonobioys t..erefore does not follow the normal cycle, and sonobuoys
L not funded out of accounts associated with the procurement of wer .ons
systems., Rather, sonobuoys eare considered as an expendible line item in
the appropriations catagory of Other Procurenent, Navy (OHI).20 A severe
limitation to this classification of sonobuoy procurement funds is the
one--year limit for obligation, whereby funds appropriated fer any one
fiscal year must in fact be obligated during t at year., This one-year
cycle has been criticized as limiting the monies a contractor will spend
on plent rmodernization and technology improverenis tnd therefore does not
enhence t.ie reduction of unit costs. The ot! r side of this crgmuent
hovever, notes the large zmount of visible competition amons sounobuoy
menufacturers. The obvious advantege of the CPN classification lies in
the relative ease of obtesining funding authorization from in-service
sources instead of vielng for procurement dellers. And in support of the
"other procurement" classification it must be stresced that, while tech-
nically not en ordnence item, 1t is used as a suprort item in a menner such
as fuel and smmunition &n® shoulc be classified s en operating expense

vice & weepon system procurement.
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SECTION IV
TEST AND EVALUATION

A, Background

In the 1940's, all production design approval and sonobuoy
acceptance testing was conducted under the cognizence f the Naval Air
Development Center (FADC), Johnsville, Penra, During this period,
laboratory tests were performed by NADC and air dro- tests were conducted
by Naval personnel at the lNaval Air Test Center, Patukent River, Md.
Bench testing of t-.e production units normally occured at the factory,
by contractor personnel who were monitored by government inspectors,
Testing during this period was rathe:r archaic from =n operational sense.
No specific Acceptance Quality Level {AQL), as defined by III-STD-105,
were then employed nor did sny lot rejections occur; rather the entire
production line would stop, for the government would stop all deliveries
when the number of defects beceme too large.21 The drop tesis were
conducted in a2 water depth of only 10 feet and without t e use of a
relisble signal source which precluded €1l sonic analysis, This testing
would point out only the most obvious malfunctions, csuch as total des-
truction caused by water impact or catastrophie Tzilures. Critical
failures such as inproper operetion of the bettery or hydrophone cnd
improper accustic response were not detected, since facilities were not
yetl available Tor tecting these arees, ’

As the technoloygy improvemertis cf the sonobuoys :znd *heir
associated processors began to accelerate during t e 1950's, so too did
the testing recuirerments znd techniques., Sonobuoy specifications were
revised to include testing for quality assurance, An ACIL wes establish.d
(10,0 for mcjor defects, end 15.0 for minor defects) os was sample size,
lot size and feilure classification.22 Ho significant chenges occured
how- ver, in the test facilities or proceedures,

In the early 1960's some rathier trond improverents in this field
were nade, A nojor portion of t e production responsibilities fer
sonobuoys ac irarsferred ic he Naval Avionics Facility, Indianapolis,

Indizna in 19%9-1260, cnd later to t e Haeval Ammunition Supvort Center,
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Crene, Indianc. #dditionzlly, in 1960, t.e Sonobuoy Test Facility,
Pemeqr id, l'zine was establisned, which greatly expanded the testing
: faciiities end caused flight testing of t.ese items to becone e dynamic
£k force in controlling reliability end production lot acceptance, During
this period the ..QL was sequentially reduced to 6.5 and 4.0 for field
testing, and to 1.5 for in-plant'bsts.23

Beceause of the rapid build up of sonobuo; production caused
by the Beriin crisis and later the Cuban blockade, these field AQL re-
strictiors were temporarily loosened to 6.5, (They are now back to 4.0.)24
Also during the 1S60's an additional soncbuoy field testing fecility was
established at St. Croix, in the Virgin Islends, and eddi*ional res- i

ponsibilities were transferred to Crane., These responsibilities now

o

25 St

included preproduction end produciion sunnort, production specification

maintenence, anc¢ sonobuoy test facility tecknical cognizance, Additiorally,

e R AR

e research sh.p has been equipped to assist in testing. The combination
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of the shallow/cold water enviornment of liuine and the deep/warm water of
the Virgin Islands are cugmented by the mobile research ship for testirg
in actusl operating enviornments such &5 the North and mid-Atlantic as
well as the Mediterrenean,

This evolution of quality assurance testing hes had significant

R T e S s 3t o T AP R

effects on the quality of units provided to the fleet, Zor it motivates

e A

menufacturers to produce a higher quality product ena it permits the

L

Favy to accept (and pay for) only those production ouantities thet have

sucessfully proven acceptable by both bench end field testing, under

y
o
b
2
o
%
2
%
3

operational conditions.

B. Preproduction Testingz

- ‘.}.‘» T

Under present conditions, before a contractor submits any

equiprent for test, detailed testing procedures must be approved by Crene

y .
oy v

%
ff to determine equipment compliance :ith requirements end with specifications, g
; These tests, which eventually lezd to cesign apiroval are considered pre- ¢
production tests ird are subdivided into controctor demonsiration tests
‘nd service approvil tests (both laboratery rnd cireraft 4.op tests).

The coniractor demonstration tecis arc p.r.or ed under supervision
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of Crene personnel, # toial of 50 units are submitted by the manufacturer
for service accentance tests in increments of 10, 15, and 25 units, The
initiel 10 units are subjectel to extensive labcratory tecting which in-
cludes enviornmentzl testing (shock, vib ‘ion, humidity etc.). The
remaining two increments are tested by aircraft drop testing at the
Muine and/or St. Croix fecility. For service cceptance, 23 of the lact

25 urits must sa.isfactoriiy meet a&ll requirements, including aircraft
droyp testing.25 Kavel Ai:r Systems Commend grants service approval based
upon test results provided by Crane, and no chenge, in either design or
fabrication can be nude without government approval. This hes caused some
rather sericas problems as a result of the contractors efforts tc remein
fully competitive by redesigning or modification. Vhile at times sariously
increasing (and at times overloading) the testing lsboratcries and tecet
facilities, it has also ceused a problem to fleet users in shortages of
availeble sonodvuoys. The end result however, is 2 well engineered,
guality vroduction item that fully meets the users requirements in *»th
operational capability end reliability..

Cs Prcducticn Testinr~,

Pollowing desi m approval, the contrzctor ccmmences nroduction,
and testing of production lots follow, Tnese procuction acceptance tests
are conducted in the contractors plant snd at the ~overnment sonobuoy
test fecilities,

All inspeciw g 'nd testins at ths contractors plants are under
the direct supervision of rovernment inspectors tnd again must meet oxr
exceed the AQL of 1.5. Eoch unit produced end subiiitted for povernment
acceptance is inspected Tfor meterizl and worknmanship, Further each unit
is tested for proper opereticn, in & stabilized condition, for compliance
with frequency stability ~nd sonic perforacnee specifications. Sampling
tests are congvceted on & pre-d. termined number of units per lot. The urits
ere randorly selected from lots irat have successfully completed the
individual /nopection end tesis. These sanple wnite are U en & jected to
extensive envrorn.aental rni elecivonic tectin e A minimuz AQL of 1,5

must agein be i1,
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The finzl testing of production lot scnobuoys is accomplished

by aircreft dropping of smaller quantities (predetermined by contract
specification) of production units thet have successfully pessed both the
contractors individue) testing end sampling tests. The normal sanple
size is 32 units per lot of 800. These iests are conducted by an in-
dependant firn, using government owned but contractor operated aircraft,
An AQL of 4.0 permits succussful lot accsptance, ZEntire lots cen be
reworked by the contractor and resubmitted for testing, however, if tvo
succeseive lots are rejeccted, then the AQL is reduced to 3.C, until e
successful test is obtaired when it is returned to 4.0. Auy lot thet
has failed aircreft drop testing twice, mey not be resubmitted without
specific aprroval of the Navzl Alr Systems Comrand.

D. Feedback And Recovered Costs.

Because most failed sonobuoys ere immediately recovered end
cxamined, there is current feedback to the contractor for fault correction.
This eliminates a massive factory recall or the permeation of faulty units
throughout the inventory. Although approxizately 10,000 of the 300,000
sonobuoys produced enrually ere sir drop tested, a ccorsiderable cost s:vings
is experienced because approxinmately two thirds of the recovered sonobuoys
are returned to the respective nanufacturers for rework, et a small frrction
of the cost of new units. Trus, although nearly three percent of the
units produced are tested, only one nercent are totally destroyed; the
renaining ©9 percent eventually rexch the fleet usevs.z7

The extensive testing znd stringent acceptence requirements
for both preproduction and procuction sonobuoys hes significenily
increased the qualiiy of the product delivered to the fleet, Vhile sone
may argue that the total tesiing effort is too demanding of resources, it
has been shovm t: 2t it does in fact guarantee an increase in the reliability
of production sonobuvoys. This increase in fleet reliability has occured
despite the quantitutive increesse in technical sophistication, And while
the cost of sonobuoy testing con be quantitatively deterained, the value

of increased reliebilit- cennot, The lost opnortunity of submarine
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detection in peacctime mey result in only 2 minor intelligence gap and
the loss of training' while missing the same opvortunity in wartime could
b & catastrophe,
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Until such times that the designers and engineers produce a
different method of finding submarines, eithe: acoustic or non-acoustic,

s

o A

the aireraft, utilizing exnendable sonobuoys, will continue as the main-
S stay of the Navy's ASV force. And as technology increeses so will cost;
f 8o tiat future expenditures in this area of procurement will continue

4 to increase.
A An extensive period of rovernment and industry cooperation and

4 education in this area has resulted in a rapid griwth in technology with

an accompenying increase in operational reliavility while reduciug the
Perhaps the majority of benefits have al-~

"
N3

relative cost ol each unit,
recdy been obtained, but continued efforts should be stressed, perticularly

AT e

in the zrea of % st znd eveluation.
Due to the relatively short duratior of this study as well as the

e -

nature of the uncerlying objectives behind it, some arees of future

Yy

¥ . investigetiiQn have bucome spperent. In some cases the areas in qu-stion

AR v

are not p-oblens at 2ll, bu- rather erces where ny investigation was

eitner incomplete or non existant., Others perhons are bone Fide »r tlen

i o

arees wnd warrant furtrer research, No priority had been esteblished
to this listing and none should be inferred,

i A, Operationzl Reouirenent,

3 In addition to t.e performence functions recuired of the various
% sonobuoys, which -re normally delineated by the ve ious Navy labora ories
and testing focilities involved in ncw acoustic processor acquisition,

> the most critieul ptrrmeter to the fleet user is reliability, It s F
beep sy.gecved thot sorobuoy T liebilit; requirerents hove been dictated

s

§
. by the syctem relisbility of individunl eireraft processors., Vhile there

is a definite cor elstion between processor and sonctivoy reliasbilivy,

I contend ihat ta- crectest driver of individucl sonobvuoy relicbilivy

should be the t.c*icul erplicatior. The {.cticans should specify ex- 4

actly whot relia. ili‘y nunbers ove riquired, ba.ed sclely upon orer tional

necessiy,
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This should not merely be a "wish list" but based upon an in depth
study of circraft and system design, threat parameters, environments and
toctical ecernarios. This informetion should then be utilized to further
investigate cost end value engineering feasibility studies to determine
reliability specifications.

B, Feilure Data.

To adequately determine reliability rcquirements it is mondatory
that accurate and meaningful failure data be provided from the fleet users
to those managers involved with planning and aéquisition. At present the
Neval Air Developnent Center is tasked with the gathering and enelysis of
all fleet sonobuoy ini‘ormza.ti«.on.,28 The finel output relisbility wad
failure data is however, only as valid as the fleet input data. To
a flight crew already swamped with administrative reportirg, the correct-
ness and completenesc of unverifiabl. sonobuoy failure information is
currently not a critical issue. Reporting requirements should be reviewed,
to simplify this recuirement while attempting to increase thie accurcey of
the date gathered. Frequent vislits by IrU{ versonnel to fleet units eand
training squadrons, to effect education ond to improve basic cormunicetion
shoulé be encoura:;ad, Visits to fleet stuffs are nice but staffs-don't
fly. & dizlog with the light crews is considered essential,

C. Sonob_oy Storoge And Hendling.

Beceise the sonoouoy itsell is a one-time-use, expendable itenm,
its life cycle is relatively simple. Following tie finel testirg, and prior
to airer-ft leunch, tre entire liZe cycle ccnsists of packeging, loading,
storage ond handling. The area of packeging has been thoroughly invest-
igated and contirnued im»rovements ere bein~ made, Likewisc, storage h: e
recently become the zree cof interest. OSone sites h-.ve a centralized ware-
house where sonoluoys rre stcred under ideel climatic conditions of
constant *:mperature cnd humidi-y. Other ciies however, huve ti-em stored
in open hanger decks and on melke shift ¢ rts which constanily expose then
to the elerents. Loading cnd unlotding from cirerift is porhaps the cost
demagin~ evolution in ¢ sonob oy'c 1if- crele, . whiis s te .rea v 2t

£
remains essenticlly unelinred since Jorid Wer II (with the exception of

18
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the P-3C and S-3 aircreft which utilize self contained storage and
leunching contairers), They are still carried by hand, up znd dovn i

ladders, across pitching fli ht decks wnc are permitted to bounce or

' the back of flat bed trucks. 11 ti.y survive this ordeal, they are
permitted to remain on board these circraft [or periods in excess of
their designed shelf life, in &n open vnvironment. When the buoy

subsequently fails, the operatsr asks “ay don't "they" buy sonobuoys

A e v e e e e wn e -

that work., In fact %> should ask, why haven't "we" bought hir some :
adequete handling .nd storige devices.

D, lobilization Bese Requirements. -

The ability to have zvailable in sufficient quantities, soncbuoys
of the correct tvne, pvrior tc the commencement of hostilities, is an
absolute :ecessity if the requirerment to find znd des<roy subnurines
during hostilities is real., You don't simnly fly out to sea ond kill
subrarines enyriore. sather you fly to the generzl area, vhicn quite
cften is predicted o previous aircraft search inZormotion., The period
immeciately prior to hosi:lities, hiclr could conzume e:trerely lzrce
quentities of ascets, mey in fuct be cur only warnin- that hostilities

are neer, The aciual close area tracking oS (n evacrive submarine consunmes

v o o

far more sonobuoys then ere required to attack. £Lddition:tlly the
¥y

imnediate usecge rete of b oys, durirg any conflict, will drobabl
YS ’ 3 Y
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exceed the sieady state due to the minimum emount of accurate intelligence
and ovantity of targets. The numbers of sonoiyoys specified as war
reserve and the numbers of compenies (and their mexirum susteined pro-

duection output) with t. eir ngsocizted stc t up/build up tizes, rwust be

e A R b iy, e

accurately est- lished tna constantl; maintainred. .

E., Sample Size ind Lot 3ize,

A continuing statisticz2l enalysis of boih szmple :md lot

sizes should be cornducted. In particular o ®asitivity (nalysis of

gsenple size (nd testling cosiz, as well as s mple size and Tleet relict “ity,

should be ncriodically cenductied to 'niure optimunization of testi o
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P, Failure Classification,
The testirg ond inspection of contrsctor furnished units is
only as good as the testing criteria znd procedures estcblished. Turing

a recent fleet deployment, using normal production (=accepted) sonobuoys,
I had the opportunity to participate in fleet supported aircraft drop
tests with the reseerch ship previously described, (under the direction
of Crane persomnel), Two specific discrepancies were noted. Thg first
was the standerd zireraft altitude for drop testing., While the operationel
flight profile varies from 200 feet to in excess of 27,000 feet, eand an
optimum altitude for search is in the ncighborhood of 20,000 feet. The
test drops, to similate operational requirements, was restricted for the
most part to less then 5,000 feet. Is there a statistical difference in
failure rates as a function of altitude? If not, the test perameters

are sufficiert. If there is a variance with altitude then the -est runs
should be changed. The second error in the test design noted was with
failure recognition, In a significant nunber of test results, it was
noted that neither fleet operator nor the test director, recognized a
failure 2s viewed on the aireraft processor. (These failures were
authenticated by the sophis‘icated equipment aboard the -escarch ship),
Given that the circraft equipment was operatirg ar reguired, (which was
later verified), we must then be testing to requirements in excess of
those needed ior fleet operations. Since we test to conirazet specifications
we must be asking for more than is required. Reducirng specifinations end
test reguirements to rezlistic operational requirements should ~ase the
contractors problem of item acce tance, reduce testing reguirements

end cost, wnd eventually reduce the overall cost of sonobuoy procurement.
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